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As an undergraduate at Cambridge, 
Patrick Bateson worked on the Ivory 
Gull in Spitsbergen and was much 
infl uenced by Niko Tinbergen. After 
fi nishing a degree in Zoology, he did a 
PhD on behavioural imprinting under 
Robert Hinde. He spent two years in 
California as a Harkness Fellow with 
the neuropsychologist Karl Pribram, 
and then returned to Cambridge 
where he stayed until he retired. He 
was Director of the Sub-Department 
of Animal Behaviour and later became 
Provost of King’s College, Cambridge. 
He was the Biological Secretary and 
Vice-President of the Royal Society, 
and then President of the Zoological 
Society of London. His research has 
been focused on the development of 
behaviour. He has also been involved in 
improving the welfare of animals.
When did you fi rst show interest in 
biology? From a very early age, I told 
anybody who asked that I wanted to 
be a ‘biologist’ without having any 
clear idea what that might entail. I had 
a very good teacher who gave me, as 
a fi ve year old, a love of natural history. 
But another reason was that I had a 
kinsman who was an eminent biologist: 
William Bateson, who, as one of the 
champions of Gregor Mendel, coined 
the term ‘genetics’. He was a cousin of 
my grandfather and had died 12 years 
before I was born, but the family was 
evidently very proud of him and often 
referred to him. 
In my teens, I spent several 
holidays at a bird observatory on the 
Northumberland coast which launched 
my interest in ornithology. I was told 
that I could go on to do something 
called a P H D involving the study of 
birds in depth. I had little idea of what 
that meant at that time, but it sounded 
like heaven and I set my heart on doing 
research on birds. 
When interviewed for an 
undergraduate place at Cambridge, 
I was told briskly that birds only 
took up two weeks in the second 
year. However, I was admitted, read 
Natural Sciences and in my third year 
I specialized in Zoology. Finally I was 
doing what I wanted to do since I was 
a child. It was wonderful to be able to 
think critically and creatively about the 
Q & A subject. That experience paved the way for a PhD in animal behaviour.
As a second generation ethologist 
did you know the Nobel laureates 
Niko Tinbergen and Konrad Lorenz? 
When I was still an undergraduate, 
I went with three friends to the high 
Arctic to work on the rare Ivory Gull. 
Niko Tinbergen was working on a 
comparative survey of gulls at the time 
and wanted to come with us. He gave 
us a lot of help both in preparing our 
expedition and in writing up what we 
had discovered later. Sadly a serious 
ulcer prevented him from joining 
us. My initial plan was to work for a 
doctorate under Niko, but in the end 
I stayed on in Cambridge to work on 
behavioural imprinting in birds under 
the supervision of Robert Hinde.
As my doctoral research progressed, 
I became more and more convinced 
that imprinting shared many features 
with perceptual learning and that 
Konrad Lorenz’s claim that imprinting 
was a special form of learning was 
wrong. Still a graduate student, I 
described my experiments at an 
international conference in 1963. 
Lorenz was sitting in the front row of 
the audience. He became increasingly 
angry. At the end of my talk he got 
up and said “I’m going to direct my 
remarks not to you, but to Robert 
Hinde”.
Subsequently I was asked to give 
a plenary lecture at the Ethology 
conference in 1967. Konrad Lorenz 
was in the chair and was studiously 
polite. Although my relations with him 
never fully recovered after my talk four 
years before, it was obvious to me 
that he was a man of enormous charm 
and charisma. It is hard to believe that 
ethology would have achieved what it 
did without Konrad Lorenz or indeed 
Niko Tinbergen, who exerted a strong 
infl uence on me throughout my career. 
Nevertheless, the subject was moving 
into a much more rigorous phase than 
in its early days. Many of the classical 
examples that fi gured so strongly in the 
fi rst text books on animal behaviour 
would not pass editorial scrutiny in the 
21st century. Lorenz used to say: “If I 
have one good example, I don’t give 
a fi g for statistics”. Small samples, 
non-independence of measurements 
(when measurements were made), 
naïve or improper use of statistics 
(when statistics were used), lack of 
adequate controls (when experiments 
were carried out), not conducting 
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Spliceosomes
Weijun Chen and Melissa J. Moore*
What are spliceosomes? 
Spliceosomes are huge, 
multimegadalton ribonucleoprotein 
(RNP) complexes found in eukaryotic 
nuclei. They assemble on RNA 
polymerase II transcripts from which 
they excise RNA sequences called 
introns and splice together the 
fl anking sequences called exons. 
This so-called pre-messenger RNA 
(pre-mRNA) splicing is an essential 
step in eukaryotic mRNA synthesis. 
Every human cell contains ~100,000 
spliceosomes, which are responsible 
for removing over 200,000 different 
intron sequences. Human cells 
contain two types of spliceosome: 
the major spliceosome responsible 
for removing 99.5% of introns and 
the minor spliceosome, which 
removes the remaining 0.5%.
What are spliceosomes made of? 
Spliceosomes contain both proteins 
and RNAs. Yeasts have ~100 
spliceosomal proteins, whereas over 
300 different proteins associate with 
human spliceosomes (Figure 1A). 
Many of these proteins have specifi c 
RNA recognition activities, while 
others are NTPases that function 
to drive the overall process forward 
and ensure its fi delity. Numerous 
other proteins bind stably to small 
nuclear RNAs (snRNAs) to form small 
nuclear RNPs (snRNPs, pronounced 
‘snurps’). Major spliceosomes are 
assembled from U1, U2, U4, U6, 
and U5 snRNPs (which are named 
according to the U snRNA(s) they 
contain); minor spliceosomes are 
assembled from U11, U12, U4atac, 
U5, and U6atac snRNPs (Figure 1B).
How did the various spliceosomal 
parts get their names? The U 
snRNAs were originally discovered 
as abundant small uridine-rich RNA 
molecules present in mammalian 
nuclei, and they were initially 
numbered in order of their apparent 
abundance. U1, U2, U4, U5, U6, 
U11, and U12 were later found to be 
spliceosome components. U7 snRNA 
is required for histone mRNA 3-end 
processing; the other abundant 
Quick guideexperiments blind and generally using poor experimental design were all 
fl aws in ethological work of that early 
period.
How did you become interested in 
animal welfare? An animal in pain 
or distress is not a suitable subject 
for the study of normal behaviour. 
The animal’s welfare and state of 
well-being were, therefore, important 
to ethologists and the undoubted 
ethical considerations added another 
dimension. I was tempted by a request 
from the National Trust to examine the 
welfare of deer hunted with hounds 
in the West of England. Though I had 
done nothing like this before — indeed 
nobody had — I thought it would be 
an interesting challenge. I had an able 
research associate in Liz Bradshaw 
and after a year and a half we reported 
to the Council of the National Trust, 
concluding that the level of total 
suffering of red deer would be markedly 
reduced if hunting with hounds were 
ended. Hunting red deer with hounds 
could no longer be justifi ed on welfare 
grounds, given the standards applied 
in other fi elds such as the transit and 
slaughter of farm animals and the use 
of animals in research. 
On the strength of our report, the 
National Trust immediately banned 
hunting of red deer with hounds on its 
land. Our study was the fi rst of its kind 
and was understandably controversial 
because it challenged the way of life of 
people living in stag-hunting country. 
They were determined to show that 
we were wrong and commissioned a 
new study; however, the new group 
obtained gratifyingly similar results 
to those obtained in our work, even 
though they had no interest in its 
welfare implications. 
In another foray into animal welfare, 
I conducted a survey of the breeding 
of pedigree dogs. Breeding for 
exaggerated characteristics like a 
fl attened face or sloping back clearly 
had welfare implications. So did close 
inbreeding conducted in the interests 
of retaining desired characteristics. 
My report was critical of what some 
breeders were doing, but this time 
it was like pushing on an open door 
and I received none of the odium that 
accompanied my report on stag-
hunting.
Has any theme run through your 
academic work? I have often 
attacked the distinction that is drawn in describing behavour as 
being either innate or acquired. The 
study of imprinting which occupied 
much of my research life provides 
an important insight into the 
development of behaviour. The bird 
has strong predispositions to respond 
socially to particular things and its 
capacity to develop preferences 
generates a robust outcome. 
Therefore, opposing robustness 
and the consequences of plasticity 
provides a misleading picture of 
what happens in development. For 
that reason I have advocated that 
processes of development should 
be the object of study. This is now 
part of the broader study of the 
fi eld known as epigenetics. In an 
attempt to understand the process, 
I was involved for many years in 
collaboration with neurobiologists, 
particularly Gabriel Horn. This work 
was crowned with identifying a crucial 
structure in the brain which is closely 
involved in imprinting. Epigenetics 
involves the active involvement of the 
individual in its own development. 
Shortly after hatching birds such as 
ducklings work to present themselves 
with an object with which they can be 
imprinted. The behaviour that leads 
a bird to an imprinting stimulus is 
reinforced, but the learning process is 
different from imprinting. 
 I retained an interest in the whole 
animal and the active role of its 
behaviour in development. Much of the 
work with my students and associates 
was on play in mammals. In writing 
about this in a recent book with one 
of my former students, Paul Martin, 
we concluded that play enables an 
individual to cope creatively with 
novel challenges later in its life. An 
individual’s activities not only affect its 
own development, they also impinge 
on the environment of its descendants. 
This provides one of the links between 
epigenetics and evolution. Bridging 
the gap between seemingly different 
questions that may be asked about 
behaviour is a trend that would have 
excited Niko Tinbergen. He was clear 
about the difference between the 
questions but also saw the value of 
bringing them together. That synthesis 
remains as important a contribution 
of ethology as it did in his day and 
has run as a theme throughout my 
academic life. 
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